Radiation Physics and 
Chemistry 


International Journal of Radiation 
Applications and instrumentation, Part C 


Volume 38, 1991 


List of Contents and Author Index 


PERGAMON PRESS 
OXFORD - NEW YORK - SEOUL - TOKYO 


. 
By. 


RADIATION PHYSICS AND CHEMISTRY 


INTERNATIONAL JOURNAL OF RADIATION APPLICATIONS AND INSTRUMENTATION, PART C 


Editor-in-Chief 
Professor A. Charlesby, Silverspring, Eagle Lane, Watchfield, Swindon, Wiltshire SN6 8TF, England 


Authors are requested to submit manuscripts to the Regional Editors only 
Regional Editors 
United Kingdom 


Or B. D. Michael ( (Physics), Gray Laboratory, Mount Vernon Hospital, Northwood, Middiesex HA6 2RN, England 

Dr G. Scholes (Chemistry), Schoo! of Chemistry, The University, Newcastle-upon-Tyne NE1 7RU, England 

France 

Dr A. Chapiro, L.C.M.R., C.N.R.S. BP28, 2-8 Rue Henri Dunant, 94320 Thiais, France 

Dr F. Kieffer, Laboratoire de Physico-Chimie, Bati 350, Uni ité de Paris-Sud, Centre d'Orsay, 91405 Orsay Cedex, France 
Central and Eastern Europe 


Professor N. Getoff, institute for Theoretical Chemistry and Radiation Chemistry, University of Vienna, Wahringer Strasse 38, Vienna 
1090, Austria 


Professor J. Kroh, Institute of Applied Radiation Chemistry, Technical University of Lodz, Wroblewskiego 15, 93-590 Lodz, Poland 
Fed. Rep. German 

Professor D. Schulte Frohlinde, Max-Planck Institut fiir Strahlenchemie Stiftstrasse 35-36, D-4330 Mulheim ad Ruhr 1, Fed. Rep. 
Germany 

Canada and U.S.A. 

Or A. Singh, Radiation Applications Research Branch, Whiteshell Nuclear Research Establishment, Atomic Energy of Canada Ltd, 


Pinawa, Manitoba, Canada ROE 

Dr P. Neta, C216 Building 245, National Institute of Standards and Technology, Gaithersburg, MD 20899, U.S.A. 

U.S.S 

Polar Y. N. Molin (Physics), Institute of Chemical Kinetics and Combustion, 630090 Novosibirsk 90, U.S.S.R. 

Professor A. K. Pikaev (Chemistry), Institute of Physical Chemistry, Academy of Sciences of U.S.S.R., Leninsky Prospect 31, Moscow, 
U.S.S.R. 


Japan 

Professor Y. Tabata, RadTech Japan, 401 Soshu Bidg, 4-40-13 Takad. inj ku, Tokyo, Japan 
India 

Dr B. B. Singh, Department of Radiobiology, Bhabha Atomic R h Centre, Trombay, Bombay-400 085, India 
Australia and New Zealand 

Prof J-LG Uni ity of New South Wales, PO Box 1, Kensington, NSW 2033, Australia 


Editoria! Advisory Board 
Or W. G. Baird, Jr, Professor A. S. Hoffman, Professor W. L. McLaughlin, Prof V.T.S 2 
burg, South Carolina, U.S.A. Seattle, U.S.A. Washington, D.C., U.S.A. Raleigh, North Carolina, U.S.A. 


Professor J. F. Diehl, 
Karlsruhe, Fed. Rep. Germany Professor L. Kevan, Or A. Miller, Professor A. J. Swallow, 
ee wee Houston, Texas, U.S.A. Roskilde, Denmark Manchester, England 


Birmingham, England 


Professor J. Leonhardt, Dr K. N. Rao, Professor A. Tallentire, 


Professor T. Gaumann, Leipzig, Fed. Rep. Germany Bombay, India Manchester, England 
Lausanne, Switzerland 


Professor V. |. atten, Dr B. J. Lyons, Professor J. Silverman, Dr A. D. Trifunac, 
Moscow, U.S.S California, U.S.A. College Park, Maryland, U.S.A. Argonne, Illinois, U.S.A. 


Publishing Office: Pergamon Press plc, Pergamon House, Bampfylde Street, Exeter EX1 2AH, England (7e/. (0392) 51558; 
Fax (0392) 425370). 


Subscription and Advertising Offices: North America: Pergamon Press Inc., 395 Saw Mill River Road, Elmsford, NY 10523, 
U.S.A. Rest of the World: Pergamon Press pic, Headington Hill Hall, Oxford OX3 OBW, England (7e/. Oxford (0865) 794141; 
Fax (0865) 60285). 


Subscription Rates. Annual institutional subscription rate (1992): Part C, Radiation Physics and Chemistry: 1-yr, £550.00 
(US$880.00); 2-yr, £1045.00 (US$1672.00). Combined Subscriptions, Parts A-E: 1-yr, £1600.00 (US$2560.00); 2-yr, £3040.00 
(US$4864.00). Part A, Applied Radiation and Isotopes: 1-yr, £475.00 (US$760.00); 2-yr, £902.50 (US$1444.00). Part B, Nuclear 
Medicine and Biology: 1-yt, £255.00 (US$410.00); 2-yr, £484.50 (US$779.00). Part D, Nuclear Tracks and Radiation Measurements: 
1-yr, £240.00 (US$385.00); 2-yr, £456.00 (US$731.50). Part £, Nuclear Geophysics: 1-yr, £260.00 (US$415.00); 2-yr, £494.00 
(US$788.50). Sterling prices are definitive. US$ prices are quoted for convenience only, and are subject to exchange rate fluctuation. 
Prices include postage and insurance and are subject to change without notice. Subscription rates for Japan are available on request. 


Back Issues. Back issues of all previously published volumes, in both hard copy and on microform, are available from Perg Press 
offices. 


Publication Frequency: 2 Volumes of 6 Issues /Volume 
Copyright © 1991 Pergamon Press pic 


{t is @ condition of publication that manuscripts submitted to this journal have not been published and will not be simultaneously submitted or published elsewhere. By submitting a 
manuscript, the authors agree that the copyright for their article is transferred to the publisher if and when the article is accepted for i However, of copyright is not 
required from authors who work for organizations which do not permit such assignment. The copyright covers the exclusive oom to rap soneris and distribute the article, including reprints, 
photographic reproductions, microform or any other reproductions of similar nature and translations. No part of this i produced, stored in a retrieval system or 


in any form or by any means, electronic, electrostatic, magnetic tape, mechanical, photocopying, recording or otherwise, aia permission in writing from the copyright holder. 


Whilst every effort is made by the publishers and editorial board to see that no inaccurate or mislesding data, opinion or statement appears in thie journal, they wish to make it clear that 
the data and opinions appearing in the articles and advertisements herein are the sole of the or advertiser the 

board and editors and their respective employees, officers and agents accept no responsibility or liability whatsoever for the consequences of any such inaccurate or misleading data, opinion 
oF statement. 


5 for users in the U.S.A. The Item-fee Code for this publication indicates that authorization to photocopy items for internal or personal use is granted by 
the copyright holder for libraries end other users registered with the Copyright Clearance Center (CCC) Transactional Renorting Service provided the stated fee for copying beyond that 
permitted by Section 107 or 108 of the US Copyright Law is paid. The of guid to tho 27 

Congress Street, Salem, MA 01970, U.S.A.. Permission for other use. The copyright owner's consent does not extend to copying for general distribution, for promotion, for creating 

new works or for resale. Specific written permission must be obtained from the publisher for such copying. The /tem-fee Code for this publication is: 0146- 5724/91 $3.00 + 0.00 


The paper used in this publication meets the ini i of Nasionel Standesd for 
for Printed Library Materials, ANSI Z239.48-1984. 


of Paper 


CONTENTS OF VOLUME 38 


Z. Abedinzadeh, M. Gardés-Albert 


and C. Ferradini 


Masaru Yoshida, Masaso Tamada, 


Minoru Kumakura and 


Ryoichi Katakai 


S. Uehara, M. Hoshi, O. Yamamoto, 
S. Sawada, K. Kobayashi, 


H. Maesawa, Y. Furusawa, 
K. Hieda and T. Yamada 


S. Cakir, F. Kdéksal, 
R. Tapramaz and O. Gakir 


Hirotomo Hase, Kunie Ishioka 


and Takenobu Higashimura 


C. A. Wakeford, R. Blackburn and 
A. J. Swallow 


S. P. Kulkarni and A. N. Garg 


Hari Mohan and J. P. Mittal 
David B. Johnston and Sanford Lipsky 


Kim M. Morehouse, Yuoh Ku, 
Heidi L. Albrecht and George C. Yang 


M. Schrodner, P. Wiinsche and 
1. v. Lampe 


Jay A. LaVerne, Simon M. Pimblott 
and A. Mozumder 


J.-P. Jay-Gerin and C. Ferradini 


S. Tripodi, J. M. Carella, 
O. A. Curzio and E. M. Vallés 


Norman V. Klassen and Carl K. Ross 


Jinhua Feng, Lihua Zhang 
and Donglin Chen 


J. Olejniczak, J. Rosiak and 
A. Charlesby 


K. Kishore, P. N. Moorthy and 
S. N. Guha 


|. P. Entinzon, G. L. Shevchenko 
and A. A. Chujko 


A. V. Gordeev and B. G. Ershov 


Number 1 


One-electron oxidation of glutathione by azide radicals in 
neutral medium: a gamma and pulse radiolysis study 


Synthesis of methacryloyl-L-alanine derivatives having various 
carboxyl-protecting groups and thermo-response of its polymer 
hydrogels 


Monte Carlo calculations of escape fractions in the determi- 
nation of Fricke G-values for monochromatic soft X-rays 


Electron spin of free radicals in some legumes, cereals 


and their aqueous solutions under photolysis 


Raman study of irradiated organic solids at very low tempera- 
tures—|. Ethanol glass and crystal 


Induction and detection of radioactivity in foodstuffs irradiated 
with 10 MeV electrons and X-rays 


Gamma ray induced decomposition of double nitrates of 


lanthanum and cerium with some mono and bivalent cations 
in solid state 


Electron transfer reactions in aqueous solutions of 2,2’- 


thiodiethanol: a pulse radiolysis study 


Energy transfer from cyclohexane to benzene in their irradiated 
mixtures 


Gas chromatographic and electron spin resonance investi- 
gations of gamma-irradiated frog legs 


EPR investigations of gamma-irradiated novolacs 


Use of dipole oscillator strength in the calculation of the range 
of electrons in various gases 


Migration of excess electrons in polar liquids: dependence on 
solvent viscosity 


Molecular weight and antioxidant effects on the structure of 
irradiated linear low density polyethylene 


Absorbed dose calorimetry using various aqueous solutions 


Characterisation of gamma-irradiated crystalline polymer—ill. 
Thermal behaviour of gamma- irradiated polyamide 1010 


Gel/dose curves for polymers undergoing simultaneous cross- 
linking and scission 


Pulse radiolysis study of one electron oxidation of riboflavin 
A diffusion model of Frenkel defects formation during high- 
energy particle passage in crystals 

Short Communication 

Calculations of the yields of water radiolysis products in a 
nuclear reactor 

Book Review 


Announcement 


ili 


7 
1 
11 
x 
23 
39 
45 
51 
89 
5 
105 
= 
133 
135 
be 
7 
ne 


Contents of Volume 38 


Number 2 


Avinash K. Gupta and 137 Radiolytic oxidation of propane: computer modeling of the 
Robert J. Hanrahan reaction scheme 


Blazej Feret, Witold M. Bartczak 145 Potential barriers for electron tunnelling in low-temperature 
and Jerzy Kroh aqueous glasses (comparison of the computer simulation model 
with experiments) 


Blazej Feret, Witold M. Bartczak Decay of trapped electrons by tunnelling to scavenger molecules 
and Jerzy Kroh in the systems with dispersion of energy of the trapping sites. 
A computer simulation study 


M. Wolszczak and J. K. Thomas Effect of anionic molecular assembly environments on 


fluorescence quenching by eleciron transfer 


R. Chakarova, P. Kamenov 165 Computer simulation of radiation fields when designing and 
and L. Tsankov using gamma-irradiation facilities 


Mostafa K. Hassan, Gamma-irradiation effects on the electrical conductivity 
El-Huseiny M. Diefallah and behaviour of some WN,N’-ethylenebis(salicylideneiminato) 
Mohamed A. El-Gahmi divalent metal chelates 


1. S. Latergaus, V. T. Om, 175 Influence of gamma-irradiation on oxygen distribution and 
E. M. Ibragimova, M. A. Kalanov, YBa,Cu,0,_, ceramics stability 

Kim Gen Chan, O. Yu. Polyak, 

R. Kh. Tukhvatulin and E. M. Gasanov 


M. S. Panajkar and H. Mohan 


Pulse radiolysis investigations of one-electron reduction of 
terephthalonitrile in aqueous solutions 


Shipra Chakrabarty, M. H. Rao Radiation induced polymerization of methacrylamide in aqueous 
and P. N. Moorthy solution 


S. V. Vasenkov, V. A. Bagryansky, Correlations between radical distributions and structural defects 
V. V. Korolev and V. A. Tolkatchev of squalane and poly(methyl methacrylate) glasses in the 
oxidation kinetics of radicals 


M. A. Kabeel, T. Z. N. Sokkar 
and M. M. Shahin 


Colour changes in gamma-irradiated polymer fibres 


Mohamad Al-Sheikhly and The mechanisms of the reduction reactions of Cr(VI) in the 
William L. McLaughlin radiolysis of acidic potassium and silver dichromate solutions in 
the presence or absence of acetic acid 


B. (Nandi) Ganguly, 
V. S. Subrahmanyam and P. Sen 


213 Positronium reactions in uranyl ion-HDEHP microemulsion 


system 


Zhicheng Zhang and Yasuo Ito 221 


Micro-structure of gamma-ray irradiated polyethylenes studied 
by positron annihilation 


S. M. Ryabykh and A. V. Egorov 227 Heavy metals azide radiation chemical decomposition—V. 
Peculiarities of radiation-induced processes in cadmium azide 


Abstracts from the Villth International Symposium on Nuclear Chemistry, Radiochemistry and 
Radiation Chemistry, 9-13 July, 1990, Toluca City, Mexico 


Nikola Getoff 237 Preface 


23S Symposium Abstracts 


Number 3 


V. MGéka and S. Tabatéik 


285 Catalytic properties of nickel-cobalt mixed oxides and the 


influence of ionizing radiation 


V. MGéka and P. Mizik 


291 Radiation effects on the activity of ferric oxide catalysts for the 


decomposition of hydrogen peroxide 


A. A. Katbab and A. Y. Moushirabadi Post-irradiation degradation of polypropylene: comparison of 


hindered aromatic phenole and amine as gamma-stabilizer—| 


iv 
199 
— 


Contents of Volume 38 v 


Mubarak Ahmad Khan, 


303 Electrical properties and X-ray diffraction of wood and wood 
K. M. Idriss Ali and W. Wang 


plastic composite (WPC) 


A. M. Youssef and N. A. Youssef 307 Effect of gamma irradiation on textural and dehydrogenation 
properties of Pt/Ai,0, system 


A. M. Youssef, S. E. Samra and Effect of gamma irradiation on the texture, acidity and catalytic 
Awad |. Ahmed activity of silica—aluminium and silica—magnesia catalysts 


Z. D. Draganié, A. Negrén-Mendoza, Radiolysis of aqueous solutions of ammonium bicarbonate over 
K. Sehested, S. |. Vujogevié, a large dose range 

R. Navarro-Gonzales, 

M. G. Albarran-Sanchez 

and I. G. Draganié 


S. Solar, N. Getoff, K. Sehested 
and J. Holcman 


Pulse radiolysis of pyridinecarboxylic acids in aqueous solution 


Maria Hilczer and Witold M. Bartczak 


Statistical model of the localized electron in dilute ionic 
solutions 


Kimiko Ema, Yoshinobu Izumi, 339 Effect of atmospheric hydrogen on the radiation-induced gas 
Yoshifumi Kawakami and evolution from polybutadiene 
Tadashi Yamamoto 


V. V. Gromov 


The effect of ionizing radiation on electrophysical properties of 
HTSC-ceramics 


Short Communication 
B. Vojnovic and K. J. Visscher 349 Anomalous observations in d.c.-polarized transient conductivity 


measurements in aqueous solutions due to electrode surface 
effects 


Book Review 


Number 4 


Siegfried Miller and Helmut Much Radiation-induced reactions in poly(1,2,2,2-tetrachloroethyl 


methacrylate) /monomer mixtures 


M. Szadkowska-Nicze, J. Mayer Oxygen as an electron trap in the radiothermoluminescence of 
and J. Kroh polyethylene 


V. Natarajan, T. K. Seshagiri 365 Thermally stimulated free radical reactions in BaCO,:74' Am: 
and M. D. Sastry EPR and TSL investigations 


M. Abdel-Ghaffar, E. A. Hegazy, Radiation-induced graft polymerization of acrylic acid onto 
Ahmed M. Dessouki, N. B. El-Assy fluorinated polymers—l!. Graft copolymer—metal complexes 
and N. M. El-Sawy obtained by radiation grafting onto poly(tetrafluoroethylene- 

perfluorovinyl ether) copolymer 


Ximing Li, Weiming Shen, Chengjie Liu, Controlled release of 5-fluorouracil or mitomycin-C from 
Sei-ichi Nishimoto and polymer matrix: preparation by radiation polymerization and 
Tsutomu Kagiya in vivo evaluation of the anticancer drug/polymer composites 


Zhang Nan and Wu Ji-Lan 


Scavenger effects in the radiolysis of cyclohexane:4-methyl-4- 
phenyl-2-pentanone system and cyclohexane:tributylphosphate 
system 


A. Jowko, E. Bartkiewicz and M. Forys Krypton- and xenon-sensitized pulse radiolysis of HBr 


Hasan M. Khan, Mahnaz Farahani 
and William L. McLaughlin 


A radiochromic film dosimeter for gamma radiation in the 
absorbed-dose range 0.1-10 kGy 


Norman H. Sagert, Jacques C. LeBlanc, 
Donald D. Wood, Walter Kremers, 
John B. Westmore and 

Wayne D. Buchannon 


Gamma radiolysis of C,F,, product formation 


Norman H. Sagert, Roy MacFarlane Gamma radiolysis of toluene and deuterated toluenes—l. 
and Walter Kremers Isotopic exchange 


323 
333 
— 
2 
353 
ae 
383 
399 


vi Contents of Volume 38 


F. Didierjean, G. Duplatre and 413 Consecutive captures of electrons and positrons in the positron 


J. Ch. Abbe 
Freddy Y. C. Boey and T. H. Lee 


Noemi Chuaqui-Offermanns 
and Tom McDougall 


H.-P. Gilfrich, S. Résinger 
and H. Wilski 


Andrzej Plonka, Roman Krasiukianis, 
Jézef Mayer, Alojzy Zgirski and 
Maria Hilewicz-Grabska 

Norman H. Sagert, Michael J. Quinn, 
Giuliano G. Sanipelli, Walter Kremers, 
Wayne D. Buchannon and 
John B. Westmore 

Ivo Klier and Antonin Vokal 

David W. Allen, David A. Leathard 
and Christine Smith 

David A. Wink and Marc F. Desrosiers 


B. Feret, W. M. Bartczak 
and J. Kroh 


Robert E. Huie, Carol L. Clifton 
and Pedatsur Neta 


Renée Derai, Hynd Remita and 
Marie-Odile Delcourt 


D. Bhatta, P. C. Dalai and 
S. R. Mohanty>x 


D. Bhatta and S. R. Mohanty» 


Sudhir Kumar Kapoor 
and C. Gopinathan 


M. de Laet and B. Tilquin 


A. E. Mantaka-Marketou and 
A. S. Domasou 


spur by HgCl, and halide detachment in polar solvents 


Electromagnetic radiation curing of an epoxy/fibre glass 
reinforced composite 


Short Communication 

Effects of heat, radiation and their combination on the thiamin 
content of concentrated orange juice 

Addendum 


Announcement 


Number 5 


The radiation resistance of thermoset plastics—l. Phenolic 
plastics with inorganic fillers 


Pulse-radiolysis studies on reactivity of BSA and BSA-Cu(Il) 
complexes 


Gamma-radiolysis of toluene and deuterated toluenes—ll. 
Liquid products 


Radiation crosslinking of polyvinylidenefluoride 


The effects of gamma irradiation on the fate of hindered 
phenol antioxidants in food contact polymers. Analytical and 
4C-labelling studies 


Unusual spin-trap chemistry for the reaction of hydroxyl radical 
with the carcinogen N -nitrosodimethylamine 


Trapped electron decay by the thermally-assisted tunnelling to 
electron acceptors in glassy matrices. A computer simulation 
study 


Electron transfer reaction rates and equilibria of the carbonate 
and sulfate radical anions 


Pulse radiolysis of (Rh'(CO),Cl), and (Rh'"(CH,COO),), 
solutions under CO or N, atmosphere 


Kinetics of annealing of nitrite in gamma-irradiated cis -nitrato 
bis-(ethylenediamine) Ni(Il) perchlorate and trams-dinitrato 
bis-(ethylenediamine) Ni(II) 


Chemical annealing of damage Co(II) in gamma-irradiated 
hexamminocobalt(Ill) nitrate 


Short Communication 

Pulse radiolytic study of the reaction of uric acid with xanthine 
and guanine radicals. Evidence for possible complex formation 
Book Reviews 


Obituary 


Number 6 


Gamma radiolysis of 3-methylpentane. Effect of added olefins 
on the formation of C,,-olefins 


Structural modifications of vesicular aggregates following 
gamma- irradiation 


wee 
429 
457 
| 
503 
505 


Michel Geoffroy, Théo Berclaz, 
Alice Celalyan-Berthier, 
Natarajan Rajalakshmi and 
Malledi V. V. S. Reddy 


Brian J. Tabner and 
Vivienne A. Tabner 


R. Chakarova and H. Aderhold 


Mubarak A. Khan and K. M. Idriss Ali 
|. Szamrej, H. Kosé, M. Fory8S, 

B. M. Zytomirski and 

B. G. Dzantijew 


|. Szamrej, M. Forys and 
W. Tchérzewska 


A. B. Reynolds and P. A. Wilodkowski 


S. N. Basahel, El-H. M. Diefallah, 
M. M. El-Fass and E. A. Al-Sabban 


Z. Livne, Y. Haruvy, N. Lao, 
M. Ryeom and E. P. Mueller 

H.-P. Gilfrich, S. Résinger 
and H. Wilski 


David B. Johnston, Yi-Ming Wang 
and Sanford Lipsky 


B. Massaut, N. Klassen and B. Tilquin 


Z. B. Alfassi, H. J. Ache and W. G. Filby 


Contents of Volume 38 vii 


519 Radical pair formation in a single crystal of bromonitrothiazole 


after X-irradiation at 77 K: an ESR study 


An electron spin resonance study of gammaz-irradiated grapes 


Computer simulation of the radiation field in a cobalt-60 
irradiated volume 


Synergistic yields in the wood plastic composites 


Thermal electron attachment to CH, Br and its mixture with H,S 


Thermal electron attachment processes in gas mixtures 
containing HBr and HCl 


Comparison of antioxidants for combined radiation and thermal 
aging and superposition of radiation and thermal aging for EPR 
and XLPE 

Radiolysis of crystalline nickel oxalates 

Radiation induced sterilization of polymeric materials for 
medical implants—!. Radiation-induced damage in irradiated 
polymethylmethacrylate 


The radiation resistance of thermoset plastics—lI|. Phenolic 
plastics with organic fillers 


Energy transfer from cis- and trans-decalin to benzene and 
toluene in their irradiated mixtures 


Evidence for a dose rate effect in gamma-radiolysis—|. Methyl- 
methoxyacetate in aliphatic linear hydrocarbons 


Positron annihilation study of some micellar substances in 
non-aqueous polar solvents 


Conference Report 


Book Reviews 


523 
501 
609 
ag 
ae 


